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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

3. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chambers (US Patent no. 6,126,794) in view of Bockris et al. (US Patent no. 
4,734,168). 

With regard to claim 1 , Chambers discloses an apparatus for the production of 
hydrogen consisting of electrodes (205a-d of figure 2) connected to power supply 
terminals (108a, 108b) so that they can receive a pulsed electrical signal from a power 
supply (col.4, lines 29-33); a container holding water and at least one pair of closely 
spaced electrodes arranged within the container and submerged in the water (abstract). 
However, Chambers fails to disclose electrodes comprising a semiconductor or a 
semiconductor compound. 
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Bockris teaches a process for the photo-electrolysis of water to produce 
hydrogen and oxygen using semiconductor electrodes (abstract) in order to provide for 
a direct decomposition of water at the electrodes, acquire a more stable and cost 
effective system and increase the efficiency for hydrogen production at the cathode (col. 
2, lines 33-38). Therefore, it would have been obvious to one having ordinary skill in the 
art at the time of the invention to use a semiconductor electrode, as taught by Bockris, 
in the apparatus for the production of hydrogen of Chambers in order to provide for a 
direct decomposition of water at the electrodes, acquire a more stable and cost effective 
system and increase the efficiency for hydrogen production at the cathode. 

With regard to claim 2,the semiconductor forming the electrodes, as taught by 
Bockris, comprises silicon (col. 2, lines 8-9). 

With regard to claim 3, Chambers discloses all of the structure as applied above 
to claim 1 , wherein the electrodes are flat plates (col. 4, lines 1 3-1 5). 
4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
modified Chambers and Bockris, as applied to claim 1 above, and further in view of 
Weinberg et al. (US Patent no. 6,638,413). 

With regard to claim 4, the modified Chambers teaches all of the limitations as 
applied above to claim 1 , having electrodes (205a-d of figure 2) connected to power 
supply terminals (108a, 108b) so that they can receive a pulsed electrical signal from a 
power supply (col.4, lines 29-33), but fails to teach that the system is stopped after 
applying the first pulse signal between the electrodes for a predetermined time interval; 
exchanging the materials of the positive and negative electrodes with each other 
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(polarities), and then, the pulse electric power is applied again. However, Weinberg 
discloses a method and apparatus for electrolysis of water for enhanced production of 
oxygen, hydrogen and heat impressing a repeating sequence of voltages across the 
cathode and anode comprised of at least two cell voltage regimes (abstract). The first 
cell voltage regime consists of a voltage sufficient to enhance cathodic absorption of 
hydrogen, and a second cell voltage regime consisting of at least one voltage pulse 
which is at least two times the voltage of the first cell voltage regime (col. 2, lines 9-15). 
The first cell voltage regime could be a time varying voltage, a biphasic (polarity 
reversing) voltage, among others, and combinations thereof in order to change the 
polarity of the electrodes (col. 6, lines 45-49), prevent the adhesion of undesired 
byproducts at the electrodes and prevent reduction in efficiency of energization of the 
electrodes from occurring. Therefore, it would have been obvious to one having ordinary 
skill in the art at the time of the invention to stop the system for a while after the first 
voltage is applied so as to exchange the polarities of the electrodes, as taught by 
Weinberg, in the apparatus for the production of hydrogen of Chambers, in order to 
prevent the adhesion of undesired byproducts at the electrodes and prevent reduction in 
efficiency of energization of the electrodes from occurring. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zulmariam Mendez whose telephone number is 571- 
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272-9805. The examiner can normally be reached on Monday-Thursday, 8:30am- 
5:00pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ZM ^ov 

aTjexa d. neckel 

SUPERVISORY PATENT EXAMINER 



